1976 and 1995 (9) . We carried out and published stud- In the present study, canine tumors comprised the largest group -3519 cases (84.31%), followed by feline tumors -498 cases (11.93%), tumors in ferrets -27 cases (0.65%), rats -24 cases (0.57%), horses -12 cases (0.28%), rabbits -21 cases (0.5%), guinea pigs -21 cases (0.5%), hamsters -five cases (0.12%), parrots -three cases, bearded lizards -two cases, porcupines -two cases. There were single cases of tumors in a gopher, chinchilla, chameleon, goat, iguana, lion, mouse, gerbil and 29 other species.
Of the 3519 tumors found in dogs, 60.81 (2140 cases) were malignant and 39.19% (1379 cases) were benign. The majority of the tumors in dogs (1731 cases, 49.2%) were mesodermal and mesenchymal. There were 1699 cases (48.28%) of epithelial tumors, 128 cases of composite tumors (3.64%), five tumors (0.15%) of the nervous tissue and 151 (4.29%) testicular and ovarian tumors (Fig. 1 ).
There was a similar percentage of affected males -1642 cases (46.7%) and females -1876 cases (53.3%). The occurrence of neoplasia depending on the gender and age in dogs is presented in Fig. 2 . A marked increase in the incidence of neoplasia was noted in animals of both genders older than two years, with a peak between seven and eleven years. In the study carried out in the 1950s/60s, the authors found the highest incidence of neoplasia in animal populations between 10 and 12-years-old (5 (10) . We found that the incidence of neoplasia in dogs younger than two years amounted to 6.28%.
The highest incidence of neoplasia was reported in mixed-breed dogs -1049 (29.8%). Among purebred dogs, German Shepherds had the highest tumor incidence -256 cases (7.2%), followed by Boxers -237 cases (6.7%), Labrador Retrievers -218 cases (6.1%), Yorkshire Terriers -159 cases (4.5%), Dachshunds -146 cases (4.1%), Golden Retrievers -132 cases (3.7%), American Staffordshire Terriers -105 cases (2.9%), Miniature Schnauzers -87 cases (2.4%), Cocker Spaniels -86 cases (2.4%), Siberian Huskies -77 cases (2.1%), Beagles -57 cases (1.6%), Bernese Mountain Dogs -51 cases (1,4%), French Bulldogs -49 cases (1.3%), Shih-tzu dogs -48 (1,3%), Dobermans -44 cases (1.2%), West Highland White Terriers -42 cases (1.2%), Standard Schnauzers -39 (1.1%) and Rottweilers -35 cases (1%). In the remaining breeds, the incidence did not exceed 1% of all the studied dogs (Tab. 1). The high incidence of tumors in mixed-breed dogs is in accordance with the results of previous studies. Mixed-breed dogs constituted 35.7% of all dogs with neoplasia in the study by Michalska (9) , 27% in the study of Malicki (7) (2) . The incidence of tumors in a given breed depends on the popularity of that breed at a given time point. Hence, a high incidence of tumors was found in the Yorkshire terrier and more than 1% of the tumors were reported in small breeds such as the French Bulldog and Shih-tzu. Our results may also indicate that owners choose purebred dogs rather than mixedbreed dogs, or that purebred dogs are more predisposed to neoplasia than mixed-breed dogs.
The majority of the tumors were located in the skin or subcutaneous tissue -1506 cases, which amounted to 42.79% of all the tumors in dogs. Tumors of the mammary gland constituted the second largest group -640 (18.19%), followed by tumors of the lymphatic system -210 (5.97%) and gastrointestinal tract -233 (6.62%). The prevalence of tumors in other organs did not exceed 4%.
Most of the tumors in the skin and subcutaneous tissue were derived from histiocytes -200 cases (13.28%) and mast cells -212 (14%). The remaining tumors located in the skin and subcutaneous tissue were lipomas -192 (12.75%), adenomas -125 (8.3%), non-keratinizing squamous cell carcinomas -108 (7.17%), keratinising squamous cell carcinomas -65 (4.32%), adenocarcinomas -83 (5.5%), fibrosarcomas -76 (5.05%), basal cell carcinomas -53 (3.52%), fibromas -42 (2.79%), pleomorphic sarcomas -16 (1.06%), malignant melanomas -43 (2.85%), simple hemangiomas -18 (1.19%) and skin lymphomas -23 (1.53%). The prevalence of the remaining tumors did not exceed 2%.
The second most common type of tumour in dogs was located in the mammary gland, and included adenocarcinomas -449 cases, which comprised 70.15% of all the mammary tumours. Adenomas -50 (7.81%), mixed tumours -69 (10.78%), carcinomas -15 (2.34%), fibrosarcomas -11 (1.71%), lipomas -12 (1.87%) and fibromas -4 (0.62%) were diagnosed much less commonly. The incidence of the remaining tumours did not exceed 1%.
Tumors also commonly affected the lymphatic system. Most tumors were found in lymph nodes -210 cases, which constituted 70.7% of all the tumors. 89% of those tumors were lymphomas. 78 tumors (26.3%) were found in the spleen. The majority of those tumors were lymphomas -32%, angiosarcomas -25 (32%), cavernous hemangiomas -1 (1.3%), simple hemangiomas (5.1%) and fibrosarcomas (3.8%). Pleomorphic sarcomas constituted 5.3% cases. The incidence of the remaining tumors did not exceed 1%.
The gastrointestinal tract and liver were the fourth most common tumor location. The majority of the tumors were located around the oral cavity -241 (55.5%), and included fibrous epulides -48 (19.9%), histiocytomas 30 (12.4%), papillomas -12 (5%), nonkeratinizing squamous cell carcinomas -31 (12.9%), fibrosarcomas -19 (7.9%), melanomas -19 (7.9%) and fibromas -5 (2.1%). 32 tumors were located in the intestine, which constituted 13.3% of all the tumors in the gastrointestinal tract. Eleven of those cases were lymphomas (34.4%). There were 119 tumors of the rectum or anal glands, which constituted 49% of all the tumors in the gastrointestinal tract. Most of those tumors were adenomas (73 cases), and adenocarcinomas (34 cases). 1.2% tumors were located in the stomach, and included carcinomas and fibrosarcomas. 6% of the tumors of the gastrointestinal tract were located in the liver (14 cases). Nine of those tumors were liver and bile duct carcinomas (64.3%). Hepatic adenomas and adenomcarcinomas were also found. Neoplastic cells were diagnosed in aspiration fluid from the abdominal cavity collected from four patients, and included a carcinoma, adenocarcinoma and a mesothelioma.
There were 134 cases of tumors in the male reproductive system. This constituted 3.8% of all the canine tumors and 8.2% of the tumors in males. Most of those tumors were located in the testes -6.1% of the tumors in males. The most common tumors included the Leydig cell tumor -42%, seminoma -34%, Sertoli cell tumor -20.0% and simple hemangioma -1%. Prostatic tumors made up 0.9% of all the tumors in males, and 10.4% of the tumors of the male reproductive system.
There were 43 tumors in the female reproductive system, which constituted 1.2% of all the tumors in dogs and 2.3% of the tumors in females. Most of the tumors were localized in the vagina (44.2% of the tumors of the female reproductive system) and included leiomyomas -57.9%, fibromas, fibrosarcomas, simple hemangiomas and adenocarcinomas. 32.5% of the tumors were localized in the uterus and consisted mainly of leiomyomas. 23.3% of the tumors were in the ovaries and included folliculomas and carcinomas.
There were 47 skeletal tumors, which constituted 1.33% of all the tumors in dogs. The most commonly diagnosed tumors were osteosarcomas -40.4%, osteomas -19.1%, fibrosarcomas -8.5% and chondromas -6.4%.
There were 30 cases of tumors within the urinary tract, which was 0.1% of all the tumors in dogs. Most of the tumors were localized in the urinary bladder -63.3%, and mainly consisted of a bladder carcinoma -31.6% and papilloma -15.8%. The other tumors included myomas, lymphomas, adenomas, adenosarcomas, hemangiosarcomas and transitional cell carcinomas. Renal tumors (mainly renal carcinomas) composed 26.7% of all urinary tract tumors. There were two carcinomas and one fibroma in the urethra.
33 tumors (0.9% of all canine tumors) were located in the respiratory tract. The most common tumor localization was the nasal cavity -84.8% (adenocarcinoma, adenoma, melanoma, histiocytoma, keratinising squamous cell carcinoma and osteosarcoma). There were five cases of lung tumors, including carcinoma, chondrosarcoma and hemangiopericytoma.
Thyroid tumors in dogs appeared rarely -0.4% of all tumors, and included adenocarcinomas, adenomas and carcinomas. There were 100 tumors of the ear, comprising 2.8% of all the tumors in dogs (adenomas 8%, adenocarcinomas -11%, basal cell carcinomas -8%, histiocytomas -20% and non-keratinising squamous cell carcinomas 24%; the remaining tumors did not exceed 8%). There were only 0.14% tumors of the musculoskeletal system (fibrosarcoma, lipoma and pleomorphic sarcoma). The eyeball (7 cases, 0.2%, including melanoma, carcinoma, sarcoma and fibrosarcoma) and bone marrow (8 cases of myeloid leukemia, 0.02%) were the rarest tumor localizations.
Tumors diagnosed based on the analysis of the aspiration fluid from the thoracic or abdominal cavity and pericardium and tumors from the abdominal cavity comprised a separate group (0.45% of all the tumors in dogs). The cytological analysis of the aspiration fluid revealed the presence of an adenocarcinoma and carcinoma in the abdominal and thoracic cavities and a hemangiosarcoma and endothelioma in the pericardium.
Feline tumors made up 11.9% of all the diagnosed tumors, indicating an almost six-fold increase in the incidence of neoplasia in cats compared to that from the 1960s (2.1%) (5) (Fig. 3) .
The incidence of tumors was higher in female cats than in female dogs (309 cases, which constituted 62%). There were 189 cases of tumors in male cats (38%). In total, 498 cases of feline tumors were recorded between 2012-2013. The correlation between the incidence of neoplasia and the gender and age of the patients is presented in Fig. 4 . An increased incidence was observed in cats from 7 to 11-years-old, while the peak incidence was noted in animals from 9 to 11-years-old. The number of young cats with neoplasia (under 2 years of age) did not exceed 6%.
432 tumors were recorded in European shorthair cats (86.7% of the whole studied feline population). In the remaining breeds, the highest tumor incidence was recorded in Persians -21 (4.2%), British -14 (2.8%), Maine Coons -11 (2.2%) and in Norwegian Forest Cats -8 (1.6%). The incidence did not exceed 0.5% in the Devon Rex, Abyssinian, Exotic, Ragdoll, Russian Blue, Siberian, Siamese, Thai and Turkish Van Angora. Similarly to dogs, the high incidence of tumors in mixed-breed cats is associated with a predominance of mixed breed animals over pure bred cats in the entire feline population in Poland.
The majority of the tumors were located in the skin or subcutaneous tissue -210 cases (42.2% of the entire studied feline population). Mammary tumors were the second most common type of tumor -119 (23.9%), followed by tumors of the gastrointestinal tract and liver -53 (25.2%) and the lymphatic system -19 (3.5%). The incidence in the remaining localizations did not exceed 2%.
In the group of skin and subcutaneous tissue tumors, 56 cases (26.6%) were fibrosarcomas, 14 (6.6%) were non-keratinizing squamous cell carcinomas, 9 cases were adenomas (4.3%), 16 cases were lipomas (7.6%), 20 cases were adenocarcinomas (9.5%), 16 were basal cell carcinomas (7.6%) and 13 were carcinomas (6.2%). The incidence of the remaining tumors did not exceed 5%. Mammary tumors, particularly adenocarcinomas -99 cases (83.2%) were the second most common type of feline neoplasia. Adenomas comprised 6.7%, fibrosarcomas -1.2% and fibroadenomas -2.5% of all the tumors in that localization. Other types of neoplasia were sporadically diagnosed in the mammary gland.
Tumors of the gastrointestinal tract were most commonly localized in the oral cavity -30 (56.6% of all the tumors) and the non-keratinizing squamous cell carcinoma predominated -11 (36.7%), followed by fibrous epulides -seven (23.3%) and carcinomas -two (6.7%). Of the intestinal tumors, four were found to be lymphomas, two were carcinomas, two were sarcomas, two were leiomyomosarcoma and one was a leyiomyosarcoma. In addition, a hepatic adenoma and bile duct carcinoma were recorded. 15 tumors were found in the lymphatic system. Lymphomas and metastatic cancer cells were found in lymph nodes. Tumors in the skeletal system were present as osteomas, osteosarcomas, fibrosarcomas and a fibro-osteosarcoma. There were single tumors in the remaining organs. 12 of all the studied tumors were obtained from horses (0.2%). Six of those tumors were malignant (50%) and six were benign (50%). Epithelial tumors were the most common type of neoplasia -50% (6 cases), followed by mesenchyme/mesoderm tumors -25.5% (3 cases). The remaining tumors were derived from connective tissue. 50% of the tumors were from males, and 50% were from females. The highest incidence was noted in the animals between 3 and 10-years-old, irrespective of gender. Most of the tumors were located in the skin and subcutaneous tissue (83.3%) and included fibromas -three cases and a sarcoid and malignant melanoma -two cases. The remaining tumors were located in the oral cavity (papillomas).
We recorded 111 cases of tumors in exotic animals, which constituted 2.6% of all the studied tumors. Most of the tumors were found in ferrets (27 cases, 24.3%), rats (24 cases, 21.6%), miniature rabbits and guinea pigs (21 cases each, 18.9%). The tumor incidence was lower than 5% in the remaining species.
In ferrets, most of the tumors, including adenocarcinomas, fibromas and fibrosarcomas, were localized in the skin and subcutaneous tissue (18 cases, 66.6%). Single cases of a squamous cell carcinoma and keratinising squamous cell carcinoma were observed. In addition, four tumors were found in the lymphatic system (14.8%). Those included lymphomas in the spleen, lymph nodes and uterus. Two cases of adenocarcinoma were found in the adrenal glands. The majority of the tumors in rats were also located in the skin and subcutaneous tissue. Skin tumors predominated in miniature rabbits, followed by lesions in the mammary gland and single cases of testicular, uterine, stomach and lymph node growths. (2), there was an almost two-fold increase in the incidence of tumors in the present study. This may indicate that exotic animals are becoming increasingly popular as pets, and there is improvement in their veterinary healthcare.
As opposed to humans, who mostly have epithelial skin tumors, animals usually have mesenchymal skin lesions, such as histiocytomas or mastocytomas (dogs) and fibrosarcomas (cats). In animals, mastocytomas are always malignant or benign neoplastic lesions, while in humans they may occur in the form of urticaria pigmentosa, which remits spontaneously. Mastocytomas in the form of tumors rarely occur in humans. Mast cells infiltrate internal organs in less than 10% of human patients. Pigmented nevi and malignant melanomas, currently classified as melanocarcinomas occur less frequently in animals than humans.
Gastrointestinal tumors are diagnosed much less frequently in animals than humans (6.6% vs. 16%, apart from cats -25%). Similarly, tumors of the urinary tract (0.1% vs. 6%,) prostate gland (< 0.1% vs. 5.5% in Poland and 31% in the USA) and brain (< 0.1% vs. 2.5%) are less frequent in animals than humans (12) . The cervical carcinoma (7.6%), associated with human papilloma viruses (HPV), has not been diagnosed in animals (13) .
The high percentage of malignant mesenchymal soft tissue tumors in animals is surprising. In humans, benign tumors are more common than malignant ones and malignant mesenchymal tumors comprise only 1% of all malignant tumors (13) . Mechanical factors, such as post-operative and post-traumatic scarring, plastic and metal implants as well as vaccinations in cats, are thought to play a large role in their formation.
In summary, tumors were most often found in domestic carnivores. 60% of the tumors were malignant, and 40% were benign in dogs compared to 76% and 24% respectively, in cats. The incidence of neoplastic disease increases with age, which is a result of a dampened immune response, an accumulation of mutations or carcinogens. Contrary to humans, it is difficult to determine mortality by neoplasia in animals. Mixed-breed animals were affected most often, while the incidence of epithelial and mesenchymal tumors was comparable. In humans, there is a predominance of epithelial tumors, while in animals, malignant mesenchymal are the most common types of tumors, particularly those located in soft tissues and skin. The number of tumors of the mammary gland is constantly rising in female dogs and exceeds the incidence of this type of tumor in women. It was the second most common type of diagnosed tumor, and included adenocarcinomas -449 cases, which comprised 70.15% of all the diagnosed mammary tumors. These data are comparable or slightly higher than in previous years (2, 11, 12) .
In recent years, there has been a significant increase in the detection rate of tumors in exotic animals. We found 111 cases of such tumors, which constitutes 2.6% of all the studied animals. Between 2005 and 2008, there were only 20 cases reported (1.2% of the total analyzed population) (10) . There were no recorded cases between 2000 and 2004 (11) , and 80 cases (1.9% of total population) were reported between 2009 and 2011 (2). This increase in the incidence of tumors in exotic animals is likely to grow and is most likely associated with a rising number of animals used for breeding.
Gesek carried out a similar study and analyzed the incidence of tumors in domestic animals in Warmia and Mazury (3) . Grűntzig (4) assessed the incidence of neoplasia in dogs in Switzerland (4), while Merlo studied the incidence of canine tumors in Italy (8) . Hence, epidemiologic studies that provide data on the incidence of neoplastic diseases in animals in Poland may be applied to other countries. However, such data should be updated continuously.
Neoplasia may be prevented by understanding the environmental risk factors caused by carcinogens, including polycyclic aromatic hydrocarbons, asbestos fibers or radiation. The carcinogenicity of certain compounds may be determined based on epidemiological studies and by analyzing their properties in laboratory animals as well as through observational studies, similar to this one.
